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BREWS & MICROSCOPY

ONE-DAY PRACTICAL WORKSHOP

otShoot @



tShoot @

Jo Tobias

RootShoot Soils
jo@rootshootdesign.com
facebook.com/rootshootsoils
www.rootshootsoils.com
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RootShoot (Q) BIOLOGICAL LIQUID AMENDMENTS

-

Compost Extract

Process of extracting organisms and
soluble nutrients from compost.

Compost Tea

Process of brewing a water extract of
1 compost and adding food supplements
' to encourage growth of beneficial

organisms. Rootshoot ()




Rootshoot (Q) BIOLOGICAL LIQUID AMENDMENTS

-

What is the purpose of compost tea or
compost extract?

To return the missing biology back into
our solls.

Why do we want biology in our soil?

When plants feed the microbes, the
microbes also feed the plant.
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Rootshoot (Q) BIOLOGICAL LIQUID AMENDMENTS

-

Similarity between the methods:

» Aerobic compost Is used
» Process of making both amendments
IS aerobic

oy \Vhy not use anaerobic products?

il © Phytotoxic compounds (harmiul)
i} + Aerobic organisms form symbiosis with
. plants

RootShoot @



Rootshoot (Q) BIOLOGICAL LIQUID AMENDMENTS

-

Required Components

2 1. Aerobic compost
2. Compost brewer

* Air pump - (0, should never be below
6 mg/L of H,0)

. FImd pump (optional)

RootShoot @



Rootshoot (Q) BIOLOGICAL LIQUID AMENDMENTS

-

Turn
Add

Compost Tea Production
1.

on brew
foods at the start of the brew

Let the brew run for ~5 minutes to

dilut

Afte
from

e the food

Make extract

"4 - 6 hours, remove the bag
the tank and let brew run for 24-

36 hours
Check under scope every 8 hrs roctshoot Q)



RootShoot (Q) BIOLOGICAL LIQUID AMENDMENTS

FACTORS TO CONSIDER FOR A SUCCESSFUL
EXTRACT OR TEA:

e  Test Compost

. Brewer maintains aerobic conditions = above 6 mg O, per L; no probe? Use scope
or work with Jo

Brewer actually extracts organisms from the compost
Test microbial supplements — a little bit at a time

. Test liquid amendment. Check under scope

RootShoot @
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RootShoot (Q) BIOLOGICAL LIQUID AMENDMENTS

FACTORS TO CONSIDER FOR A SUCCESSFUL
EXTRACT OR TEA:

. Compost material in bag stays aerated and not compacted.

. Brewer tank must be easy to clean
- BACTERIAL BIOFILM CAN FORM

. Clean your brewer tank right after use
. Foam on surface tea doesn’t mean it’s a good thing

RootShoot @
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otshoot Q) BIOLOGICAL LIQUID AMENDMENTS

HOW DO YOU KNOW YOUR TEA OR EXTRACT
WORKED?

Test the soil periodically

otShoot @



RootsShoot (Q) BIOLOGICAL LIQUID AMENDMENTS

A

COMPOST TEA

Foliar application

Add foods at the start of the brew to grow
beneficial organisms

Can use in soil with organic matter levels
<= 3% - foods added and dead organism
bodies in brew act as organic matter

VS

COMPOST EXTRACT

Soil application

No foods added at the start of the brew but
can be added prior to soil application

Soil organic matter level must be > 3%

RootShoot @
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RootShoot@
BASIC ANATOMY

MICROSCOPY

©© N o o~ W

Compound light microscope with shadowing
capabilities — Abbe condenser + iris diaphragm
Photo tube/camera mount

Ocular lense/eyepieces — use 10x

Objective lenses — 4x, 10x, 100x

Mechanical Stage and slide holder/clip

Stage Moving Knobs

Focusing knobs — coarse and fine

Light collector/illuminator

RootShoot @
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RootShoot @ P R E DATO RS

Fungal'feeding:g&a_tcm * Protists (amoeba, » Beneficial

flag.;ellates, ciliates) nematodes
Microoarthropods  (bacterial, fungal)

Other

FCOLOGICAL ROLES

 Nutrient cycling

* Microbe dispersal

 Food for higher level predators
 Stimulate activity of their prey
« Decomposition

« Disease and pest suppression

RootShoot @




Rootshoot () MICROSCOPY
SMPLE ANALYSIS

Fungal-feeding nematode
400X - T™M

1. Sample type
. Soil or compost?

2. What plants were growing in the soil
where the sample was collected
from?

3. What plants do you want to grow?

4, When was the sample collected?

RootShoot @



roisnoct @) MICROSCOPY
ANALYZING SAMPLES
B S SR 1

S . Setmicroscope at 4x magnification

&« 2. Prepare sample

| 3. Look through eyepieces and adjust so you
0 SN
iy il . . . .
AR see a single circle of light with both eyes.
That circle of light is a ‘field’
932 O 9 0
~~_ 2 - 4 Place sample on the stage
e D), Move the stage so the field starts at one of
R S e |
o RN o Rl O corners of the cover slip

' ! .
6.  Begin analysis RootShoot ()



Rootshoot () MICROSCOPY
NEMATODE MORPHOLOGY

Nematode Mouth Parts for ID (Zaborski)
a b/ | C d
{ )

Bacterial-feeder: Fungal-feeder: Root-feeder: Predatory: Eat Omnivore

=)

Straight or V Spear with no  Spear with nematodes, although
mouth, no teeth, knobs knobs BIG mouths usually
no spear with teeth eat fungi

Image courtesy of Soil Foodweb Institute (Australia)
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MICROSCOPY

PLANT-PARASITIC

Family: Criconematidae
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Rootshoot () MICROSCOPY
NEMATODE — Bacterial Feeding

I!l
&)
!

»

-t
‘.“'\‘.

.‘ - - ™
AT oY
L .

— o
SRS L
*«T .

-
~

LUl
YWY N

T—
=

oy
S B2

Family: Rhabditidae

Family: Cephalobidae



Rootshoot () MICROSCOPY
NEMATODE Fungal Feeding

Fungal-feeding nematode
400X - T™M

xt spear is being formed

Family: Aphelenchoididae | Family: Anguinidae
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NEMATODE —
Plant & Fungal
Feeding

Family: Tylenchidae

MICROSCOPY
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rootsnoct @) MICROSCOPY
NEMATODE - Predator

© Peter Mullin/2000

Mononchus S
Juvcm!c head IOOOX

Konza Fralrlc
Scnbnc r's pa nicum

10 Um

Family: Discolaimidae

Family: Mononchidae



RootShoot@
PROTOZOA

Mastigophora

Flagellum

Flagellates

MICROSCOPY

Testate Amoeba

Arcella

Arcella Arcella

Arcella Arcella Arcella Arcella Arcella

Arcella Arcella Arcella

Arcella

\ 7]

Centropyxis Centropyxis Centropyxis Centropyxis Centropyxis

~

Centropyxis Pyxidicula Pyxidicula Pyxidicula Conicocassis

o6

Zivkovicia Heleopera Heleopera Heleopera Heleopera

Quadrulella Hyalosphenia Planocarina

Padaungiella

Gibbocarina Argynnia

Netzelia

Lesquereusia Netzelia

Netzelia Cucurbitella Proplagiopyxis Paracentropyxis Hoogenraadia
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RootShoot (Q) MICROSCOPY
PROTOZOA

Naked Amoeba
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RootShoot@ MICROSCOPY

FUNGI — Soil-borne diseases

 (lear/colorless hyphae
» Hyphae has irregular diameter
« Some lack septa others have

adventitious

Fusarium oxysporum Pythium ultimum



RootShoot@ MICROSCOPY

FUNGI — Beneﬁmal
¥\

R 4 along the whole strand
. g » Colored hyphae: tan, honey,

golden, red, brown

« Some that have clear hyphae

have uniform septa



